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Figure 1. Knee joint kinematics (A, B, C) and external net joint moments
(D, E, F) during stance phase for the adjusted, unadjusted and no brace
conditions.
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Purpose: Lateral knee osteoarthritis (OA) is observed in more than
50% of people with knee OA after anterior cruciate ligament recon-
struction (ACLR). Lateral and medial knee OA are associated with
different gait knee mechanics. Lateral knee OA is associated with
lower peak external knee adduction moments than medial knee OA.
Thus, it is important to investigate targeted interventions with the
potential to address abnormal knee mechanics associated with lat-
eral knee OA following ACLR. The aim of this study was to inves-
tigate the immediate effects of a varus unloader brace on knee
kinematics and moments in people with predominant lateral knee
OA and valgus malalignment after ACLR.
Methods: Nineteen participants who had undergone a primary ACLR
5-20 years previously, with symptomatic (Knee Injury and Osteo-
arthritis Outcome Score (KOOS) criteria) and radiographic (Kellgren
& Lawrence 2) lateral knee OA and valgus malalignment were
recruited from the community in Melbourne, Australia. Quantitative
gait analyses were conducted during walking trials at self-selected
speeds, under three test conditions in a randomized order: i) no
brace; ii) unadjusted brace (sagittal plane support, no varus adjust-
ment); and iii) adjusted brace (sagittal plane support with varus
adjustment). Participants rated their average level of knee pain on
visual analogue scales upon completion of each test condition. Post-
processing of gait data involved calculation of knee kinematics,
ground reaction forces and external joint moments for the recon-
structed limb. First and second peak values were identiﬁed during
stance phase. Data were statistically analyzed using repeated meas-
ures analysis of variance (p<0.05).
Results: The cohort consisted of 15 (79%) males (meanSD age
377yrs, height 1.720.06m, body weight 8010kg; KOOS subscales:
pain 8015, symptoms 7413, activities of daily living 8815, sport/
recreation 6926, quality of life 5823). There were no signiﬁcant
differences in knee pain between the three test conditions
(p¼0.655).
Compared to the no brace condition, the adjusted brace resulted in
immediate increases in the ﬁrst peak knee ﬂexion angle (mean differ-
ence, 95% conﬁdence interval: -3.2, -5.0 to -1.3) and moment at peak 1
(-1.0 Nm/kg, -1.5 to -0.5) and peak 2 (-0.8 Nm/kg, -1.3 to -0.4), increases
in peak 1 and peak 2 knee adduction angles (-2.5 , -3.6 to -1.3; 2.6, -3.7
to -1.4, respectively) andmoments (-0.7 Nm/kg, -1.0 to -0.5; -0.7 Nm/kg,
-1.0 to -0.4, respectively). Increases in peak 1 and peak 2 knee internal
rotation angles (2.9, 1.9 to 3.8; 3.3 , 2.1 to 4.6, respectively) and
reduction in peak 1 internal rotation moment (-0.08 Nm/kg, -0.13 to
-0.02) were noted with the adjusted brace.
The unadjusted brace produced similar immediate changes in knee
kinematics and moments. The unadjusted brace increased peak 1 knee
ﬂexion angle (-3.4, -5.0 to -1.8) and moment (-1.2 Nm/kg, -1.7 to -0.7),
increased both knee adduction angle peaks (peak 1: -2.0, -3.2 to -0.9;
peak 2: -2.3, -3.4 to -1.2) andmoment peaks (peak 1: -0.7 Nm/kg, -1.0 to
-0.4; peak 2: -0.8 Nm/kg, -1.3 to -0.4). The unadjusted brace also
reduced peak 1 and peak 2 internal rotation angles (1.5, 0.7 to 2.3; 2.4,
1.3 to 3.6, respectively) and increased peak 1 internal rotation moment
(-0.1 Nm/kg, -0.2 to -0.04).
Compared to the unadjusted brace, the adjusted brace produced sig-
niﬁcantly reductions in both peak internal rotation angles (peak 1: -1.4,
-1.9 to -0.9; peak 2: -0.9, -1.5 to -0.2 (Figure 1).
Conclusion: Knee bracing signiﬁcantly increased peak sagittal and
frontal plane kinematics and moments at the knee joint, and reduced
peak transverse plane kinematics and increased transverse plane
moments in people with knee OA after ACLR. The varus adjusted brace
produced more pronounced changes in frontal and transverse plane
kinematics than the unadjusted brace. In younger individuals with
predominant lateral knee OA and valgus malalignment after ACLR, the
varus unloader brace may be able to mitigate abnormal knee joint
mechanics. The long-term effect of this on progression of lateral com-
partment degenerative joint disease following ACLR requires further
investigation.50
AUTOPHAGY CHANGES DURING AGING: A STUDY IN GFP-LC3 MICE
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Purpose: Aging is a main risk factor for osteoarthritis (OA),
the most prevalent musculoskeletal disorder. Aging-associated
changes in autophagy, an essential cellular homeostasis mecha-
nism, have recently been observed in several tissues, including
articular cartilage. The objective of this study is to establish the
patterns of autophagy in young and aging cartilage using GFP-LC3
mice.
Methods: Morphological changes in the articular cartilage, Synovial
inﬂammation and bone changes were examined by histology using a
semiquantitative scoring systems. Furthermore, cellularity was
determined by Hematoxylin-Eosine staining (H&E) and expression of
the autophagy proteins Atg5 and LC3 was analyzed by immunohis-
tochemistry (IHC) in 6, 18, 24 and 28 months old mice. In GFP-LC3
transgenic mice, GFP-LC3 is ubiquitously expressed under the control
of CAG promoter, and the accumulation of GFP punctate, which
represents autophagosome, is observed in almost all tissues after 24-
48 h fasting period. Homozygous GFP-LC3 mice (tg/tg) were
employed to monitore autophagy in liver and joint tissues in
response to aging (6 months old and 28 months old mice) by con-
focal microscopy analysis of vibratome sections. Two sets of control
mice were included: Wild-type C57BL/6J mice were used to deter-
mine the background level of green ﬂuorescence and young homo-
zygous GFP-LC3 mice (6 months old) to provide a baseline for
autophagy activity in liver and joints.
Results: The histological evaluation showed a signiﬁcant increase in
cartilage score, synovial inﬂammation and bone changes (P <0.05) in
the old mice compared to the young control group. These results were
accompanied with a reduction on cartilage cellularity and with a
decrease in the expression of Atg5 and LC3 in an age-dependent man-
ner, indicating a correlation between autophagy defects and aging-
related OA in mice. GFP-LC3 mice from 6 and 28 months old were
employed to analyze the effect of aging on autophagy activation in liver
and cartilage in the knee joints. In response to aging (28 months old
mice), we observed a reduction in the GFP-LC3 signal in liver and car-
tilage. This reduction was statistically signiﬁcant based on the total
number of vesicles per cell (P < 0.01) and on the total area of vesicles
